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INTRODUCTION
Bones undergo remodeling in response to a number of events: disease, trauma, nutritional stress, and physical changes in life-style. Bone modifications, specifically pathological altera tions, can in turn be indicative of certain cultural practices or particular behavioral patterns of a population (Mann and Murphy 1990) . Vertebral pathology is a method of interpreting the activity patterns and levels of stress within past popula tions as demonstrated by Merbs ' (1983) analysis of vertebral pathology in arctic peoples. Dif ferential activity patterns between popUlations and genders are documented. Similarly, Loveland (1989) (Jurmain 1977) . Spondylolysis and Schmorl's nodes are used to evaluate incidences of acute stress and trauma. Spondylolysis occurs as a ver tebral fracture, typically in the region of the pars interarticularis. Although genetic predisposi tion to the fracture has been suggested by the presence of certain anatomical variations com mon to individuals affected by the condition (Cyron et al. 1976; Roche and Rowe 1952;  S t e w a rt 1 9 56 ) , a f o r c e , o r "t riggering mechanism," in the form of sustained stress or trauma is required for fracturing to occur (Merbs 1983 (Merbs , 1989 ). Schmorl's nodes appear as depressions, or cavitations, on the intervertebral disc surface due to herniation of the nucleus pul posus into the vertebral body. Schmorl's depres sions result from trauma or prolonged stress involving axial loading of the spine (Resnick and Niwayama 1978) . All adult vertebral columns from both his toric and prehistoric contexts that could be en tirely or partially reconstructed are included in the analysis. Eighteen prehistoric and 21 historic vertebral columns were examined.
MATERIALS AND METHODS

Vertebral
Analysis initially focused on assigning age and gender. Ectocranial suture closure (Mc Kern and Stewart 1957; Meindl and Lovejoy 1985) , long bone epiphyseal closure (McKern 1970) , and dental attrition are used to determine general ages for both sample sets. Classifica tions of early and late adulthood are assigned.
Gender is determined by cranial characteristics (Krogmen 1962) , long bone length, robustisity, and pelvic structure (Bass 1971; Steele and Bramblett 1988 
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[ Vol. 37, No. 141, 1992 Examination for postmortem breakage and erosion was unde rtak en prior t o sco ring age at death of 29.3. Mean ages determined by volvement in regions of the mid-cervical vergender in the historic series document a diftebrae (C-3 and C-5), upper thoracic vertebrae ference of approximately three years between (T-3,T-4 and T-6) and mid-to lower lumbar vermales and females, females generally dying at a tebrae (L-3, L-4, L-5). Historic spines exhibit younger age.
lower frequencies in the distribution of osPrehistoric spines show greater overall octeoarthritis. Differences between historic and currence of osteoarthritis (Fig.1a) . Seventeen of prehistoric spines are also evident in elevated the 18 prehistoric vertebral columns (94.5%) exosteoarthritic occurrence in historic lower hibit osteoarthritis to some degree, ranging from thoracic vertebrae, particularly in the tenth minor involvement (44.4%) to severe (22.2%).
thoracic, a region minimally affected in prehisApproximately 71 % of historic spines exhibit ostoric spines. teoarthritis. Of these, a majority display only Distribution patterns of osteophytosis minor involvement (38.1%). A difference in the reveal relatively equal frequencies in the cerviprevalence of osteoarthritis between the prehiscal, thoracic and lumbar regions of prehistoric toric and historic spines is statistically significant and historic columns (Fig.3) . Historic spines difat P.1 (Kruskal-Wallis Z= 1.795, P = 0.080).
fer slightly from the prehistoric columns in the Degeneration of the vertebral body is thoracic region. While the mid-thoracic verpresent in 72.2% of the prehistoric spines.
tebrae exhibit the highest frequency of occurMinor ost eophytosis was most common rence in the prehistoric mid-column, this (Fig.1b) . Osteophytosis is found in over one half pattern is shifted downward in the historic spine, of the historic vertebral columns, most displaywith a greater frequency of occurrence in the ing moderate involvement. No significant diflower thoracic region (T-10 and T-ll). AIference in the prevalence of the condition is though no significant difference could be statispresent between the prehistoric and historic tically determined, there is evidence for spines (Kruskal-W allis Z = 0.382, P = 0.7044).
intersexual differences in the historic skeletal Distributions of osteoarthritis in prehistoric series. Females exhibit osteoarthritic vertebral vertebral columns (Fig.2) display maximum indegeneration at a greater frequency (75%) than Vol. 37, No. 141, 1992 fL-LJ males (66.6%) (Fig.4a ). Females exhibit a higher prevalence of osteoarthritis in both moderate (33.3%) and severe (8.3%) stages of the disease.
In contrast, males were more commonly af fected with osteophytosis (66.6%), most show i n g minor (22.2%) or s e v e r e (22.2%) involvement (Fig.4b) . Half of the female spines Percent vertebrae with osteophytosis Statistical significance between historic and prehistoric distributions is present at P.1 (Chi square = 3.82, P = O.051, DF = 1, n = 39). All four historic cases involve complete, bilateral separation in the pars interarticularis region, with the rtfth lumbar vertebra being most com monly affected. Three cases are present in females, all less than 25 years old at death. A fre quency of 25% is calculated for the female his toric series. The remaining case is present in a male, age 40 years or older at death. A frequen cy of 11.1% is calculated for the historic male series.
DISCUSSION
Two factors are primary agents in the onset and severity of degenerative disease: age and the degree of stress placed on the spine. The normal processes of aging are often associated with degenerative alterations of the vertebral column (Jurmain 1977; Ubelaker 1989) . Increases in the 304 number of vertebrae affected and in the severity of the degeneration have been correlated with an increase in age (Stewart 1958) .
In this small series, historic adults were generally not surviving as long as the prehistoric individuals. The influx of epidemic diseases documented for the period (Lowie 1954) , in creased conflict, and the recently discovered high levels of lead in the skeletal remains (Rein hard and Ghazi 1991), all suggest probable ill health of Nebraska tribes during contact. The resulting disparity of ten to fifteen years es timated for the mean ages at death between the two skeletal series is, therefore, a likely explana tion for the higher levels of osteoarthritis in prehistoric individuals. Trauma and repeated mechanical st ress triggers the o n set o f degeneration in particular joints regardless of age. Failure to determine a significant dif ference in the presence of osteophytosis be tween prehistoric and historic spines can be attributed to higher stress levels for the younger, historic individuals relative to the older, prehis toric adults. This trend is particularly evident in the high incidence of spondylolysis and Schmorl's nodes in the historic skeletal series. The high frequency of spondylolysis seen in the Q) CO younger historic Omaha and Ponca spines is similar to the high frequencies found in protohistoric Arikara spines from the Sulley and Larson sites of South Dakota (Bradtmiller 1984 ). Bradtmiller's study of Arikara spines noted associations of spondylolysis with in creased age and osteophytosis. The prehistoric individuals of this study however, show no evidence of spondylolysis despite their older age at death and the slightly higher frequency of degenerative disc disease. The absence of the condition in the prehistoric remains and its high 305 frequency in the younger individuals lends sup port to a mechanical argument for separate neural arches. In addition, continued survey of the pathology of prehistoric remains by Rein hard, Barnum and Miller has revealed no cases of spondylolysis from prehistoric sites 25CD7 and 25DX4 (Reinhard pers. comm., 1992) . This indicates that spondylolysis was not a problem of prehistoric peoples in Nebraska. At this point, it is evident that spondylolysis is a pathology of the historic period for this region. Also, as noted previously in the text, Schmorl's nodes develop The stress created by the increased labor, par ticularly for the female, could have adversely af fected health and likelihood of survival.
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